 Review of Plant Breeders' Rights for the floricultural industry in South Africa.  Problems of products not covered by PBR.  Trends in the use of, and statistics for, the PBR system.  Need for further research, analysis and improvements emphasised.
INTRODUCTION
Floriculture is an important multibillion dollar industry dealing with thousands of species and varieties of ornamental plants in both cultivation and the wild (Chin & Tay [2] ). The most ornamentals are produced in Europe and countries with the largest share are the Netherlands (35%), Italy (18%) and Germany (11%), Production in Africa has increased over the last decade, with Kenya in the frontline followed by Tanzania, South Africa and Uganda. Besides an estimate of 0, 2 billion dollar production, there are hardly any figures available about ornamental production in this continent (van Uffelen & de Groot [22] ).
Flower production ranks as one of the most efficient contributors to development and growth in the South African economy. This finding is based on the impact of this sector on aspects, such as value added to the economy, employment creation and income and wealth distribution within the local economy (Van Rooyen & Van Rooyen [21] ). In South Africa, the industry employed about 17,500 people and it is argued that the South African floriculture industry has the opportunity to grow into a significant player on the international stage (Kaiser Associates [11] ).
Several developing countries in the world have an interesting ornamental plant diversity that could gain added value in the future, either through direct development of commercial floriculture or through breeding of newer crops (Baudoin et al. [1] ). South Africa is considered to be a "hotspot" for biodiversity with 20,456 recorded indigenous vascular plant taxa; some 13, 265 taxa representing 65% of our flora are internationally recognized (Raimondo et al. [15] ). Despite the enormous richness in plant species, relatively few of these species are economically utilized.
In South Africa, indigenous ornamental flower species represent an untapped resource of inestimable proportion (Food and Agriculture Organization (FAO) [8] ).
In this article a short review of the South African Floriculture industry and the trends in plant variety protection are given.
THE SOUTH AFRICAN FLORICULTURAL INDUSTRY
The South African floriculture industry has become competitive in the international market since the country's trade liberalization in 1994. The value of floriculture exports increased from R77 million in 1995 to R269 million in 2002 (Matthee et al. [11] ). In terms of products and markets, there is exceptionally strong demand for the South African floriculture across the world. The major markets for South Africa's floricultural products are Europe (65%), the USA (9%) and Asia (5.2%) ( Van Rooyen [20] cited in Matthee et al. [13] ). Baudoin et al. [1] states that the Protea is South Africa's flagship cutflower export. The local market is valued at R240 million and export revenue amounts to about R280 million.
The indigenous flora of South Africa is world famous for its botanical diversity and is being exploited as cut flowers (Coetzee and Littejohn [3] ). Over the last 250 years, horticulturists and botanists have transported many of South Africa floral plants to other regions of the world, where they developed them into garden and floral plants. Plants such as Gladiolus, Freesia, Pelargonium, Strelitzia and Nerine all originated in South Africa. These plants were developed into successful industries. The Freesia flowers for example that are sold annually on the Dutch auctions have a value of about US $100 million with no benefit to the country of origin (Coeetze et al. [5] ). The initial success of this industry was based mainly on the unique novelty value of the products. Proteas and other fynbos species also infiltrated the "niche market" of their exotic floral products. Over the years an opportunity arose for countries such as Australia, New Zealand and Zimbabwe to initiate the cultivation of indigenous flora of South Africa and annex a part of the international protea flower market (Coetzee & Middelmann [4] ). According to the Kaiser study [11] , South Africa's indigenous products, particularly proteaceae, are "rapidly losing their indigenousness" as South Africa's competitors in Europe, the Middle East, the US and the Pacific Rim begin to cultivate large quantities of these products. Market saturation by traditional materials has provoked an increasing interest in novelties, both in the form of cultivars and new introductions from the wild, and more and more countries are looking to their native flora as a source of such introductions (Heywood [9] ). According to Reinten and Coetzee [16] Cyrtanthus, Gladiolus, Lapeirousia and Crinum (Reinten and Coetzee [16] ). Prinsloo [14] quotes the CEO of the South African Flower Export Council stating that growth of the floriculture industry depended on the export of "niche" products. However, for this to happen the government needed to fund research and development to get indigenous species to a level where they can be commercially farmed. The ARC did not at present have the budget and capacity for this.
INTELLECTUAL PROPERTY PROTECTION
Botanical innovation resulting in the creation of new plant varieties is afforded legal protection through Intellectual Property Rights (IPRs) -specifically plant breeders' rights and patents. The key objective of plant variety protection is to stimulate plant variety innovations Thiele-Wittig and Claus [18] in Srinivasan [17] . The past few years have witnessed a significant worldwide strengthening of IPRs in plant breeding. This strengthening is the product of a growth in the number of countries that grant such rights, an expansion on the number of inventions that can be protected, and a broadening of the scope of protection offered by the extant IPR system (Louwaars et al. [12] ). In South Africa, the DUS test and trials are conducted by officials of DAFF either on the department's premises or on the premises designated by the breeder, provided the closely related varieties are made available for comparisons with the candidate varieties. The test and trials are performed based on the UPOV Test Guidelines if available. However, in cases where no UPOV Test Guidelines are available for specific taxa, particularly for most of the indigenous species, National Test Guidelines are developed and used to assess DUS in candidate varieties.
The Registrar
The registrar is an official designated by the Minister of Agriculture, Forestry and Fisheries (the Minister) who is an authority to whom the protection of varieties is entrusted. Decisions relating to the granting and refusal of plant breeders' rights are taken by the Registrar. The Registrar also has an obligation to maintain the South African plant breeders' rights register. When an application is received, the Registrar checks that the application forms have been completely filled in, the relevant fees have been paid and that the variety in question is still within the novelty period. If everything is in order, the technical examination is arranged through one of the three national evaluation centers. All matters relating to application and grants of plant breeders' rights are published quarterly in the national Government Gazette 
The Appeal Board
Any person who feels aggrieved by any decision or action taken by the Registrar may appeal to 
1.Taxa eligible for protection
In South Africa, plant breeders' rights protection is extended to a limited number of species and genera as is important for countries to extend protection to all genera and species in order to receive full benefits of PVP (UPOV [19] ). The Plant Breeders' Rights Act, 1976 is currently under review and one of the aims of this review is to extend protection to all kinds of plant genera and species.
Number of applications
Ornamental genetic resources are the biggest category of plant species for which plant breeders" rights are used to protect a variety (Engels [7] ). This trend is also true for South Africa. More than 3 000 plant breeders" rights applications were received in South Africa between 2000 and 2010. It bears noting that most applications received, about 37%, are of ornamental plants. Table   1 
Number of valid plant breeders' rights
A total of 2 318 plant breeders" rights titles were in force at the end of December 2010. 897 of the valid plant breeders" rights are for ornamental plants. About 84% of these belong to foreign breeders, 12 % to privately owned domestic entities and 4% to local public research institutions. Table 2 shows the top ten ornamental crops with valid plant breeders" rights by December 2010.
One would note that most valid plant breeders" rights are for the Roses and indigenous taxa, e.g.
Agapanthus, have relatively few protected varieties. However, the number of titles granted to foreign nationals against domestic nationals may have to be assessed on a crop-by-crop basis as some crops have only domestic applications, e.g. Aloe or only foreign applications, e.g. The number of valid plant breeders' rights for cultivars developed from some popular species indigenous to South Africa are: Agapanthus (12), Aloe (31), Gerbera (2), Leucadendron (12), Osteospermum (16), Pelargonium (16), Protea (13), and Zantedeschia (23). Fig. 1 shows comparison of the number of valid plant breeders' rights for the afore-mentioned taxa in South Africa versus the number of valid plant breeders' rights in the European Union for these taxa (apart from Protea). Table 3 shows the distribution of plant breeders" rights holders for ornamental plants. It bears noting that most plant breeders" rights holders are from the EU countries. The importance of the floriculture sector in EU is well documented. this Act is to ensure that intellectual property emanating from publicly financed research is identified, protected, utilized and commercialized for the benefit of the people of South Africa, whether it be social, economic, military or any other benefit. The IPR Act also makes provisions for, among others: the disclosure of intellectual property, the establishment of office and technology transfer at institutions, the rights of intellectual property creators in institutions to benefit-sharing as well as acquisition of intellectual property rights by the State.
Chrysanthemum.

DISCUSSION
In this study the economic importance of the South African floricultural industry is highlighted.
It is recognized that South African floriculture industry has the opportunity to grow into a significant player in the world floricultural markets. It is however argued that this may be deterred by, among others, the fact that South Africa's indigenous products are being copied and improved by its competitors at an alarming rate due to the fact that there is currently no protection strategy in place in many cases (Kaiser Associates [11] ). Inflationary pressures, tariffs, a volatile and restrictive, slow-moving, regulatory issues are putting additional stress on South Africa's high-volume, low margin flower industry (Prinsloo [14] ). 
CONCLUSION
In the past South Africa has lost many indigenous species that have provided large financial benefits to foreign countries with no benefit to South Africa. Because there is limited funding and resources to develop the potential of many indigenous species there is a possibility to collaborate with other floriculture producing countries with some agreements on benefit sharing. 6.
